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BACKGROUND. In 2017, researchers identified the CDDY mutation (FGF4 ch12) as a cause
of short stature and an increased risk of early intervertebral disk disease (Type I IVDD) in certain
purebred and mixed-breed dogs. Although Chinooks were not included in the initial studies,
veterinary genetics labs now recognize the FGF4 ch12 variant as a risk factor for IVDD. As a
result, Chinook breeders and owners remain uncertain about the genetic risk.

OBJECTIVE. This study assessed the prevalence of the CDDY mutation (FGF4 ch12) in
Chinook dogs, its impact on height, and its association with early disk disease.

METHODS. We collected data from Chinook dog owners and breeders through an online
survey and analyzed the results. Statistical analysis included the Welch's t-test for group
comparisons and Fisher's exact test for risk and odds ratios, using Prism 10.

RESULTS

The survey included 253 Chinooks, 84% purebreds (UKC, AKC), and the remainder Chinook
crosses (CBCP, Not Registered), born between 1991 and 2025. The sample was nearly balanced
by sex (49% male, 51% female). Mutation data were available for 193 dogs, mostly from those
born since 2020, when testing was introduced. The findings primarily apply to current breeding
lines, and older lines may be underrepresented.
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DNA TEST RESULTS
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Prevalence. The CDDY mutation has been present in Chinooks for at least 20 years.
Approximately 25-26% of both male and female Chinooks are carriers. A 'carrier' is a dog that
has inherited one copy of the CDDY mutation, but still has one normal gene. Most carriers
possess one copy of the mutation, while approximately 2% have two copies. Dogs with two
copies are sometimes called 'double carriers' or 'affected.’
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Effect on the Chinook Dog's Statue. A single copy of the CDDY mutation is associated with
reduced height in both male and female Chinooks (Welch’s t-test, P < 0.01). This reduction does
not meet the criteria for dwarfism and does not result in health problems.

Male Chinooks carrying the mutation are, on average, 5% shorter and 10% lighter. Despite
these differences, they generally conform to breed standard proportions.
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Female Chinooks carrying the mutation are, on average, 7% shorter and tend to be heavier
relative to their size. The average weight difference of 3% between noncarriers and carriers was
not statistically significant. These changes may influence breed proportions and could increase
the risk of overweight and associated health concerns.
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Effect on the Chinook Dog's Disk Disease. Senior Chinooks aged 10 to 12 years were reported
to have neurological issues, including idiopathic neuropathy, lumbosacral instability, mild spinal
spondylosis, degenerative lumbosacral stenosis, and disk disease symptoms. These conditions
are common in older Chinooks and were not associated with the CDDY mutation in this study.
Their occurrence appears to reflect typical age-related conditions for the breed.

Type I IVDD was rare in Chinooks, occurring in less than one percent of cases. Dogs with
the CDDY mutation may have a minor increase in disk disease risk, but this is minimal and not
statistically significant (RR 2.9, OR 3.1, Fisher's exact test p=0.45, ns). Most carriers remain
healthy, but attentive monitoring is recommended.

CONCLUSIONS
e The CDDY mutation reduces the height of Chinook dogs.

o Chinooks exhibit a low risk of premature IVDD.
o The CDDY mutation does not reliably predict premature IVDD in Chinooks.



RECOMMENDATION FOR BREEDERS AND CLUBS

Based on these findings, it is recommended to avoid breeding two carriers, while
breeding a carrier with a non-carrier remains acceptable to maintain genetic diversity.

Breeders should inform new Chinook puppy owners that the CDDY mutation is not a
breed-specific risk. For instance, use: "Some Chinooks carry the CDDY gene variant, but
this does not significantly increase the risk of early disk disease. Regular vet checkups
are recommended, and health trends will be monitored." This approach helps alleviate
concerns and ensures clear communication.

Clubs and breeders should continue to monitor the mutation but should not impose strict
breeding restrictions solely because of the CDDY mutation. Club leaders are encouraged
to support ongoing data collection and further research to inform future decisions as new
information becomes available.

RECOMMENDATION FOR BREEDERS AND OWNERS

Owners should monitor for signs of back pain or changes in movement and consult a
veterinarian if symptoms arise. Tracking CDDY carriers over time is recommended to
monitor the risk of IVDD in young Chinooks. This should include annual veterinary
examinations focused on musculoskeletal and neurological health, beginning at age one.
Key ages for checkups include early adulthood (ages 1 to 3), midlife (ages 5 to 7), and
senior years (ages 10 and older).

Breeders and owners should promptly report any back pain, changes in movement, or
neurological symptoms to their veterinarians. Important signs to monitor include
reluctance to jump or climb stairs, sudden weakness or lameness in the hind limbs, pain
upon spinal palpation, difficulty standing or walking, changes in posture such as a
hunched back, and vocalization during movement. Maintaining comprehensive health
records and sharing them with breed clubs will facilitate ongoing monitoring and
research.

In summary, best practices for Chinook dog breeding are:
- Avoid breeding two CDDY carriers (N/CDDY x N/CDDY) to limit double carriers.

- Breeding a carrier to a non-carrier is acceptable if it helps maintain genetic diversity or
achieve other breeding objectives.

- Monitor offspring of all mating for signs of disk disease and keep records.

- Continue genetic testing of dogs with breeding potential and their offspring, and update
breeding plans as new data become available.



